Hemodynamic properties of a new-generation positive luso-inotropic agent for the acute treatment of advanced heart failure.
Currently available positive inotropic agents, such as dobutamine and milrinone, although needed as "rescue therapy" for patients with acute decompensated heart failure (ADHF), are not ideal drugs because of an inherent adverse side-effect profile. This study examined the hemodynamic effects of istaroxime, a novel agent with positive inotropic and lusitropic (luso-intropic) effects, under investigation for the treatment of ADHF. Studies were performed in 7 dogs with advanced heart failure (HF). Each dog received intravenous istaroxime or saline solution in random order 1 week apart in equal volume/volume escalating doses, with each dose maintained for 1 hour. Escalating istaroxime doses of 0.5, 1.0, 2.0, 3.0, and 5.0 microg/kg per min were used. Hemodynamic, ventriculographic, and 2-dimensional echocardiographic and Doppler indices of left ventricular (LV) systolic and diastolic function were made at baseline and at the end of each hour of each dose of istaroxime or saline solution used. Electrocardiographic results were monitored throughout the study for development of de novo arrhythmias. Results showed that saline solution had no effect on any hemodynamic, ventriculographic, echocardiographic, or Doppler indices of LV function. Compared with baseline, istaroxime had no effect on heart rate, with only a modest reduction of mean aortic pressure at high doses. Istaroxime decreased LV end-diastolic and end-systolic volumes and significantly increased LV ejection fraction in a dose-dependent manner from 0.25+/-0.01 to 0.42+/-0.02 at the highest dose (p<0.05), without increasing myocardial oxygen consumption (194+/-21 micromol/min at baseline to 144+/-20 micromol/min at the highest dose, p<0.05). In addition, istaroxime significantly reduced LV end-diastolic pressure and end-diastolic wall stress and increased deceleration time of early mitral inflow velocity. None of the doses administered were associated with the development of de novo arrhythmias. In dogs with advanced HF, istaroxime elicits potent positive luso-intropic effects. Unlike classic cyclic adenosine monophospate-dependent positive inotropic agents, istaroxime elicits its benefits without increasing myocardial oxygen consumption or heart rate. These results suggest that istaroxime may be a unique positive luso-inotropic agent for the treatment of patients with ADHF.